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ABSTRACT

This report reviews and presents the numerical data and technical informs-

tion on the specific heat of 8 British, 2 Czechoslovakian, 2 French. 20 German,

3 3apanese, 2 Polish. 1 Romanian, and 2 Swedish stainless steels. Recommended

values for the specific heat of a number of these steels are also given, when-

ever possible. In many cases, an attempt has been made to match these steels

with the equivalent steels having AISI designations.

Recommendations of the specific heat values were made in many cases based

on the analysis of the data for that particular stainless steel. Validity of

the reported data were also chocked by comparing them with the data on the

" equivalent AISI steels and, in a few cases, with the calculated values using

the Kopp-Neunann mixing rule.

Key Words: Specific heat, stainless steels, thermodynamic property, British
stainless steels, Czechoslovakian stainless stools, French
stainless steels, German stainless steels, JTapanese stainless
steels, Polish stainless steels. Romanian stainless steels, Swedish
stainless stools. AISI equivalent stainless steels.
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1. IURODUCTION

The principal objective of this report on the 'Specific Beat of British,

Cechoslovakian. French. German, Japanese, Polish, Romanian, and Swedish

Stainless Steels' is to provide engineers, metallurgists, and scientists easy

access to the numerical data and technical information on the specific heat of

those stainless stools. It also provides a key to quickly establish the chem-

ical composition of a large number of stainless stools commonly used in these

eight countries as well as their AISI equivalents.

Data and infoaation on these stainless stools are published constantly.

This report represents the first attempt of its kind to present the data and

information on the specific heat of technologically important foreign stainless

steels available in the open literature. Information and numerical data on the

Soviet stainless stools has been published in TEPIAC/CINDAS Report 67.

The search for the specific heat of these stainless stools (with Cr 2 12%)
uncovered the data for many stools. During the course of this investigation,

it was observed that many of these stools are compositionally nearly equivalent

to many U.S. stainless steels.

The stainless steels covered in this report are identified by their

standardized designations where available, otherwise by the common name. For

instance, British stainless stools are designated by those established by the

British Standard Institute (BS); French stainless steels by the Association

Francaiso do Normalisation (APHOR), Vet German stools by the Doutsches

Institut fur Normung (DIWl, and so on. The listing of the stainless stools

appearing in this report is arranged in an alphabetic ordering of the designa-

tion. In many oases, an attempt has been made not only to match other designa-

tions with the standardized designations, but also to match them with AISI

stainless steel designations. This type of comparison is most useful to derive

specific heat values for a number of tochnologicaly important stainless stools

for which experimental data are not available.

In Chapter 2, data and information for each of the stainless stools,

organized using the above procedure, is presented in a self-contained section

: which includes a brief description of the steel, a technical discussion on the

.,o.
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specific heat, tabular specific heat values followed by reference(s) and

figures containing experimental data and the recomended/tabulated specific
beat values. -0

The specific heat data for the stainless steels included in this report
typically comprise one or two data sets. It is, therefore, an imperative task
to critically evaluate and analyze the available data. The procedure involves

critical evaluation of the validity and the reliability of the data and the

related information, resolution and reconciliation of disagreements in con-

Maflting data, correlation of data in terms of various controlling parameters,

and comparison of results with the theoretical predictions or with reliable

data for known equivalent stainless steels. These methods were used to derive

the recommended values which are internally consistent and cover a wide range

of temperature.

The technical terms, symbols, and units used in this report are defined

below:

a specific heat. in J kS -

T temperature, in K

........

h %..% . *h'- o .% % °% .. . -. ~ * . * . * . • . . . .. . . . . .. -• .
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2. BRITSH STAINLESS STEELS

2.1. En 56B STAINLESS STEEL

Th. nominal composition of En 56B stainless steel is 12.0-14.0% Cr,

1.0I(uax) Ni, 1.006(maz) *a. 1.0Ob(stax) Si. O.12%(naz) C. 0.045%(Kax) P.

0.045%(maz) S. and balance Fe. There are no experimental data sets available

for the specific heat of this steel. The recommended values for the specific

heat are based on those recommended for AISI 420 stainless steel Ell. En 56B

*stainless steel is considered the composition equivalent of AISI 420. The

uncertainty in the recommended values is estimated to be within ±5%.

TABLE 2.*1.* RECOMMIENDED SPECIFIC HEAT OF En 56B STAINLESS STEEL

[Temperature. T. K; Specific Heat, o 3 kg ]

T ~T c

293 446 1100 781
300 449 1120 833
350 472 1150 965
400 492 1160 671
S00 533 1180 640

600 577 1200 635
700 636 1300 646
800 708 1400 665
900 818 1500 688
950 929

980 1210
1000 900
1020 800
1050 754
1070 745

RWENCE

1. Touloukian, Y.S. and Ho, C.!'. (Editors), Prozerties of Stainless Steels,

Vol. rV-1 of MaGraw-HillICINDAS Data series on Material Proluerties, McGraw-

Hll Book Co., New York, NY. in preparation.
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2.2. En 58D STAINLESS STEEL

The nominal composition of En 58D stainless steel is 17.0-20.0% Cr,

7.0-10.0% Ni. 2.00%(maz) Mn. 0.20%(min) Si, 0.15%(max) C, 0.045%(max) P,

0.045%(maz) S. 4XCI(min) Ti, and balance Fe. There is only one ezperimental

data set available for the specific heat of En 58D stainless steel covering the

temperature range 60-320 K [11. The recommended values for the specific heat

are based on the data of Martin [1] and also on those recommended for AISI 321
stainless steel [2]. En 38B stainless steel is considered the composition

equivalent of AISI 321. The uncertainty in the recommended values is estimated

to be within ±5%.

TABLE 2.2. RECOMENDED SPECIFIC HEAT OF En 581 STAINLESS STEEL

[Temperature, T, K; Specific Heat, c J kg-K 1 ]

T cp T

50 79.0 S00 527

60 120 600 547
70 160 700 563
80 195 800 574
90 230 900 586

100 258 1000 601
150 361 1100 617
200 415 1200 633
250 448 1300 651
273 461 1400 669

293 469

300 472
350 489
400 504
450 516

RZFEENCES0

1. Martin, 3.F., 7. Iron Steel Inst. (London), 204(1), 56, 1966.

2. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels,

Vol. 1"-1 of MaGrav-Iill/CINDAS Data Series on Material Pronerties, McGraw-

Hill Book Co., Now York, NY, in preparation.
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2.3. En 58C STAINLESS STEEL

The nominal composition of En 58C stainless steel is 17.0-20.0 Cc.

9.0-12.0% Ni, 2.00%(aaz) Mn. 0.201(ain) Si. 0.15%(max) C, 0.045%(maz) P, 0

* 0.045%(maz) S. 4 z CM(ain) Ti, and balance Fe. The recommended values for the

specific heat of En S8C stainless steel are based on the low-temperature data

of Martin [] ad the values for its equivalent, AISI 321 stainless steel [2].

The uncertainty in the recommended values is estimated to be within ±5%.

TABLE 2.3. R I D SPECIFIC HEAT OF En 58C STAINLESS STEEL

[Temperature, T. Ks Specific Heat, c P. k - I

T T c

50 79.0 500 527
60 120 600 547
70 160 700 563
80 195 800 574
90 230 900 586

100 258 1000 601
150 361 1100 617
200 415 1200 633
250 448 1300 651
273 461 1400 669

293 469
300 472
350 489
400 504
450 516

2214MENCS

1. Martin, 3.1., 3. Iron Steel Inst. (London). S04(1), 56, 1966.

2. Touloukian, Y.S. and Ho, C.Y. (Editors), Prooerties of Stainless Steels,

Vol. IV-1 of MoGfaw-Eill/CINDAS Data Series on Material Prooerties, McGraw-

Bill Book Co., Now York, NY, in preparation.



* 700

650

600
7!

550

500
Based an the values for

* - 450 AISI 321

* ~ 350

S300

U)250

200 Symbol Ref.

0 (1
* 150 - Recomeoded

- 100

50

00 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

TEMPERATURE, K

FIGURE 2.3. SPECIFIC SEAT OF En 58C STAINLESS STEEL-



- V.

A ,0

2.4. a 585 STAINLESS STEEL

The nominal composition of Ea S8E stainless steel is 17.5-20.0% Cr,

8.0-11.0% Ni, 2.00%(max) Mn. 0.201(nin) Si. 0.08%(maz) C. 0.045%(aaz) P.

0.045%(maz) S, and balance Fe. There are no experimental data sets available

for the specific heat of this steel. The recommended values for the specific

heat ore based on those recommended for AISI 304 stainless steel [1]. En 58E

stainless steel is considered the composition equivalent of ASI 304. The

uncertainty in the recommended values is estimated to be within ±5%.

TABLE 2.4. RBCOWIDD SPECIFIC HEAT OF En 581 STAINLESS STEEL

[Temperature, T. r1 Specific Beat, e, 3 kg Kr1

T op T Op

100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668

293 478 1500 686
300 481 1600 704
350 499
400 515
450 527

500 538
600 554
700 569
800 581
900 595

REFEEE

1. Toloulkian, Y.5. and Ho, C.Y. (Editors), Proverties of Stainless Steels.

Vol. IV-1 of McGraw-HIiI/CINDAS Data Series on Material Proserties, McGrav-

Bill Book Co., New York, NY. in preparation.
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2.5. FCBC STAINLESS STEE.

The composition of FCBC stainless steel is 18.681 Cr. 8.85% Ni, 1.23% Mn,

0.62% Si. 0.081 C. 0.991 Nb. 0.14% Ti, and balance Fe. There are no experi-

mental data sets available for the specific heat of this stainless steel. The

recommended values for the specific heat are based on those recommended for

AISI 347 stainless steel [1]. FCBC stainless steel is considered the composi-

tion equivalent of AISI 347. The uncertainty in the recommended values is

estimated to be within ±5%.

TABLE 2.5. RECOMMENDED SPECIFIC HEAT OF FCBC STAINLESS STEEL

[Temperature, T. Is Specific Heat, a I kg K I
p

T Op T cp

293 462 1000 608
300 464 1100 629
350 479 1200 650
400 492 1300 672
450 503 1400 694

500 513 1500 718
600 532
700 549
800 568
900 588

REERENCE

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Proverties of Stainless Steels.

Vol. IV-1 of McGraw-Bill/CINDAS Data Series on Material Proverties, McGraw-

Hill Book Co., New York, NY, in preparation.

p=o
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2.6. FE STA.INIESS STEEL

The oomposition of FE stainless steel is 13.65% Cr. 0.37% Ni. 0.29% Ma.

0.27% Si. 0.27% C. and balance Fe. There are no experimental data sets avail-

able for the specific heat of this steel. The rsoomended values for the

specific heat are based on those recomennded for AISI 420 stainless steel [11

-- whose composition is somovhat similar to this British steel. The uncertainty

In the reommended values is estimated to be vithin +5.

TABLE 2.6. C SPECIFIC E T N STAINLESS FlU

(Temperature, T, Ks Specifio Heat, op, X kg-1 1 ]

T op T

293 446 1100 781
300 449 1120 833

- 350 472 1150 965
400 492 1160 671
500 533 1180 640

600 577 1200 635
700 636 1300 646
800 708 1400 665
900 818 1500 688
950 919

980 1210
1000 900
1020 800
1050 754
1070 745

1. Toulouklan, 1.S. and Ho, C.Y. (Editors), Proverties of Stainless Steels,

Vol. IV-1 of McGraw-Eill/CXNDAS Data Series on Material Prooerties, McGraw-

Hill Book Co., New York, NY, in preparation.

.. 7-

#4*V - - - - - - - - - - - - - . . .

. . . . . . . . . . . . . . . . . . . . . . . .. . . .
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2.7. F1 17 STAINMSS STEEL

The composition of this steel is 17.0% Cr, 0.87 Mu, 0.07h C, &ad balance

Pe. There are o ezpeorimental data sets available for the specific heat of 9
this steel. The recommended values for the specific heat are based on those

recoeaded for AISI 430 stainless steel E1 whose omtposition is somewhat

similar to that of F1 17 stainless steel. The uncertainty in the recomoended

values Is estimated to be within :t5.

TASL 2.7. iNIED SPECIFIC HEAT OF F1 17 STAINLESS STEEL

[Temperature, T, K; Specific Beat, O, I kg-li -l
'.4 i

To T
o1p

100 212 900 921
150 322 950 1088
200 -384 1000 880
250 428 1050 758
273 440 1100 706

293 451 1200 665
300 455 1300 665

350 497 1400 682
400 497 1500 710
450 517

500 538
600 585
700 644
800 730
850 802

1. Touloakian, Y.S. and No, C.!. (Editors), Proverties of Stainless Steels,

Vol. IV-1 of MaGrav-EI11ICINDAS Data Series on Material Proyorties, McGraw-

Bill Book Co., New York. NY, In preparation.

-....................i...-.T'-.2 -.-. ...... ........ 4- 2-- . . .L .T . -- - "-.
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2.8. STAYBRITE STAINLESS STEM.

The composition of Staybrite stainless steel of type 18/8 is* 17.87% Cr.

8.04% Ni. 0.26% KU. 0.19% Si. 0.15% C, and balance Fe. There are no experi-

* mental data sets available for the specific heat of this steel. The reoom-

mended values f or the specific heat are based on those recommended for AISI 304

stainless steel 1]. The composition of Staybrite stainless steel is somewhat

similar to that of AISI 304. The uncertainty in the reommended values is es-

timated to be within :t$%.

TABLE 2.*8. RECOMMENDED SPECIFIC HEAT OF STAYDRITE STAINLESS STEEL

-1 -1[Temperature, T. [3 Specific Heat, a J kg I]
p

AT op T aP

100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668

293 478 1500 686
300 481 1600 704
350 499
400 515
450 527

S00 538
600 554
700 569
800 581

*900 595

* wnzzNCE

* 1. Touloukian, Y.5. and No. C.!. (Editors), Properties of Stainless Steels,

Vol. IV-l of MaGraw-Hill/CINDAS Data Series on Material Properties. McGraw-

Hill Book Co., New York. NY, in preparation.
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3. CZECEOSLOVKIAN STAINLESS STEES

3.1. 17242 STAINLESS STEWL

The composition of 17242 stainless steel is 16.0% Cr, 10.0% Ni, 0.2% C,

and balano Fe. The values for the specific heat of this stainless steel are

based on the data of Malek et al. [1] who cover the range below room tempera-

ture. The values above 245 K are based on the values for its equivalent, AISI

302 stainless steel. The uncertainty in the specific heat values is about ±5.

TABLE 3.1. RECOMENDED SPECIFIC HEAT OF 17242 STAINLESS STEEL

[Temperature. T. K: Specific Heat, cp, kj 1 ] -.'"

"T p T

4 1.89 1SO 372
7 3.38 200 438

10 5.04 250 472
15 8.13 273 482
20 13.1 293 489

25 20.8 300 491
30 30.9 350 506
35 42.9 400 18
40 55.9 450 528
50 91.0 500 538

60 132 600 554
70 172 700 569
80 208 800 581
90 240 900 595

100 268 1000 609

REFERECE

1. Malek, Z., Bisohot. I.. Xolokes, S., Novotny. V., and Kyska, A..

lootrotech. Obz. (Czechoslovakia), §1(2), 98-103. 1977.
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3.2. 17246 STAINLESS STEEL

The composition of 17246 stainless steel is 19.01 Cr. 10.0% Ni. 0.51 Ti.

0.1% C. and balance Fe. The values for the specific heat of this stainless

steel is based on the data of Malek *t al. [l] who report the data below room

temperature only. The specific heat values above room temperature are based on

the values recommended for its equivalent. AISI 321 stainless steel. The un-

certainty in the tabulated specific heat values is about ±tf.

TAzZE 3.2. ECNNDDSPECIFIC NEA OF 17246 STAINLESS STEEL

[Temperature, T. Ki Specific Heat. o J 3glxl
p

T op T o

2 1.01 iso 400
4 2.04 200 452
7 3.70 250 478

10 5.40 273 487
1s 9.87 293 492

20 11.8 300 494 J
25 16.2 350 504
30 24.5 400 513
40 48.0 450 522
s0 79.0 S00 531

60 120 600 547
70 170 700 563
80 222 800 574
90 264 900 586
100 298 1000 601

* 1. Nalek. Z., Dischot. I., Molokac, S.. Novotny, V., and Ryska. A.,

Electrotech. Gba. (Czechoslovakia), §A(2). 98-103. 1977.
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4.* FRENCH STAINLES STEELS

4.1. Z3 CN 18.10 STAINLESS STEEL. ENS 22 S1

The French Z 3 CN 18.10 stainless steel is a low-carbon version of the

basic 18/8-type of austenitic stainless steel. The nominal composition is:

A 0.04* (max) C. 2.0% (max) Mn. 1.0% (max) Si, 0.040% (max) P. 0.030% (max) S.

17.0-20.0% Cr, 9.0-12.0% Ni. sad balance Fe.

A stainless steel with overlapping composition ranges is AISI 304L steel

* [0.03% (max) C. 2.00% (max) Ma. 1.00% (max) Si. 0.045% (max) P. 0.030% (max) S.

18.00-20.00% Cr. 8.00-12.00% Ni. and balance Fol. It is expected, therefore,

that the specific heat for these two stainless steels will likewise be the

* same.

The recommended values for the specific heat of Z 3 CN 18.10 stainless

steel in the annealed condition are based on those recommended for AISI 304

* stainless steel Ell. The uncertainty is estimated to be within ±5%.

TABLE 4.1. REOIBDSPECIFIC 3WOF Z 3 CN 18.10 STAINLESS STEEL.

[Temperature. T. K; Specif ic Beat. a1  I kg I1

T ap T c

100 268 1000 609
ISO 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668

293 478 1500 686
300 481 1600 704
350 499
400 515
450 527

S00 538
600 554
700 569
800 581
900 595
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1. Touloakian, 1.S. and HO, C.Y. (Editors), Proverties of Stainless Steels,

Vol. KV-1 of McGrav-Hill/CINDAS Data Sories on Material Pronerties, McGraw-

Hill Book Co., Now York, NY, in preparation.
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4.2. Z 5 NCIDV 25 STAINLESS STEEL

The French Z 5 NCTDV 25 stainless steel is an age-hardenable, high nickel- 0

churomium, auseatiCe stainless steel. The nominal composition is: 0.081 (max)
C, 1.00-2.00% Mhs, 0.40-1.00% Si, 13.5-16.0% Cr, 24.0-27.0 NI, 1.00-1.50 No, "i

1.90-2.30% Ti, 0.35% (max) Al, 0.10-0.501 V, and balance Fe. The heat-treat-

ment sequence for this steel Includes a solution-anneal at about 1273 K with

air or water quench, followed by an age at 973 1. Aging promotes formation of

a y' (Ni3 (TiAl)] precipitate within the austenite matrix. The aged material

exhibits typical strengths of 1030 iPa tensile and 690 UP& yield. This steel

is used primarily for high temperature service to about 950 1. finding applies-

tion to turbine engine components.

A stainless steel having the same composition ranges except for boron is

AISI 660 stainless steel [0.081 (max) C. 1.0-2.0% In, 0.4-1.0% Si, 0.0401 (max)

P. 0.030% (max) 5, 13.5-16.0% Cr. 24.0-27.01 Ni, 1.0-1.5% Mo, 1.9-2.3% Ti.

0.351 (max) Al, 0.10-0.501 V. 0.003-0.010% B, and balance Fo]. Since both am-

position and heat-treatment sequence for these two stools are so similar, it is

expected that the specific heat is likewise essentially the same.

The recommended values for the specific heat of Z 5 NCTDV 25 stainless

steel are based on those recommended for AISI 660 stainless stool E1]. The us-

certainty is estimated to be within ±5%.

TABLE 4.2. RECONNENDED SPECIFIC HEAT OF Z S NCTDV 25 STAINLESS STEEL

(Temperature, T, 1S Specific Heat, , " kg-lK -1 ]

T op T op

200 374 700 578
250 436 800 598
273 455 850 618
293 468 900 648
300 472 950 678

350 494
400 511
450 $25
500 $37
600 559

*1
-, - - , • " . . " " ". .~a .dmm w k s. . .. ,' L. _
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1. Touloukian, Y.8. and Ho, C.Y. (Editors), Proverties of Stainless Stools,

Vol. XV-1 of MoGraw-Hill/CINWA Data Series on Material Proupertigs, McGraw-

Hill Book Co., Now York. NY. in preparation.
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5. GERMAN STAINLESS STEELS

5.1. 1 2 CrNi~o 18 10 STAINLESS STEW. (DIN 1.4402]

The nominal composition of 1 2 CrNiMo 18 10 stainless steel is 16.5-18.5%

* Cr. 11.0-14.0% Ni. JO..03% C. J2.0% Nn, Jl.0% Si. 2.0-2.5% No, 0.045% P. 0.030%

* S. and balance Fe. These are no experimental data sets available for the spe-

cific heat of this steel. The recommended values for the specific heat are

based on those recomended for AISI 316 stainless steel 111, which is its cost-

*position equivalent. The uncertainty in the recommended values is estimated to

* be within ±5%.

TABLE 5.1. ECMNDDSPECIFIC HEAT OF X 2 CrNi~o 18 10 STAINLESS STEEL

(Temperature. T. K; Specific Heat, a , I kgu K I

T o~T

293 442 1000 602
300 444 1100 621
350 463 1200 639
400 480 1300 657
450 496 1400 675

500 509 1500 694
600 532
700 550

-800 367
900 584

* 1. Touloukian. Y.S. and Ho, C.T; (Editors). Pgogerties of Stainless Steels.

Vol. XV-1 of MeGrav-BilICINDAS Data Series ~nMaterial Properties, McGraw-

* Hill Dook Co., New York, MY, in preparation.



700

650

600

-550

2500Based on the values recomeded
-2 for AISI 316

~400

A.~350

300 Recomended

* 250

200
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

TEWERhTURE, K

FIGURE 5.1.- SPECIFIC K~R OF 7, CrNii~o 18 10 STAINLES STEM.



5.2. 1 $ CrNi 18 9 STAINLESS STEEL [DIN 1.4301J 29

The nominal composition of X 5 CrNi 18 9 stainless steel is 17.0-20.0% Cr,

8.5-10.0% Ni, V0.07% C. J2.0% MN, J1.0% Si, 0.045% P, 0.02% S, and balance Fe.

There are no experimental data sets available for the specific heat of this

steel. The recommended values for the specific heat are based on those recon--

mended for AISI 304 stainless steel [1], which is its composition equivalent.

The uncertainty in the recommended values is estimated to be within +55.±

TABLE 5.2. UCOMKENDD SPECIFIC MAT OF 1 5 CrNi 18 9 STAINLESS STEEL

[Temperature. T. Xs Specific Heat, a, T k8-1
1 ]

T cp TpP

100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668

293 478 1500 686
300 481 1600 704 -
350 499
400 51s
450 527

S00 538
600 554
700 569
800 581
900 595

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Prooerties of Stainless Steels,

Vol. IV-1 of MoGraw-Hill/CINDAS Data Series on Material Prooerties, McGraw-

gill Book Co., New York, NY, in preparation.

-* - *. ,+- - - - - - -..+ " -+ -+ . . + " . • +• +



30

650

600

550

500

Estimated from the recomeded values
450 for AISI 304

a.350

~300

* w 250

* 200

Recomeded

150

* 100

50

11111 I I 11_1
0

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

TEMPERATURE, K

FIGURE 5.2. SPECIFIC NEUT OF 1 5 CzNi 18 9 STAINLESS STEEL.



31

5.3. X 6 CrNiVNb 16 16 STAINLESS STEEL (ATS 26) [DIN 1.4945]

The nominal composition of X 6 CrNiWNb 16 16 stainless steel is 15.5-17.5%

* Cr. 15.5-17.5% Ni. 2.5-3.5% 1, 0.04-0.10% C, <1.5% Mn, 0.30-0.60% Si. >lOxC%

*(Nb+Ta). 0.03% S, 0.03% P. and balance Fe. The values for the specific heat of

* this steel are taken from the data of Preisendanz et al. El]. The values from

the Kopp-Neua~nn mixing rule are up to 6% higher above 500 K and below that the

values are up to 4% lower than those from Ref. (1].

* TABLE 5.3. RECOMMENDED SPECIFIC HEAT OF X 6 CrNiliNb 16 16 STAINLESS STEEL

(Temperature, T, 1; Specific Beat. 0, I kg- 1K 1 I

T T~ T

293 484 1000 462
300 485 1050 566
350 487 1100 569
400 489 1150 572
450 492 1200 575

500 495 1250 577
550 498 1300 578
600 502
650 508
700 514

750 521
800 530
850 540
900 549
950 556

- REFERENCE

- 1. Preisendanz, H., Spyra, V., and Schueler, P., DEW-Tech. Ber., 2-(2). 293-

-300, 1969.
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5.4. X 7 CrNiAl 17 7 STAINLESS STEEL. [DIN 1.45681

The nominal composition of XI7 CrNiAl 17 7 stainless stool is 16.0-18.0%

Cr. 6.5-7.75% Ni. 0.75-1.5% Al. JO.09% C, <1.0% Un, jl.0% Si, 0.045% P. 0.03%

S. and balance Fe. There are no experimental data sets available for the spe-

cific heat of this steel. The recommended values for the specific heat are

* based on those recommended for AISI 631 stainless steel [1], which is- its comt-

position equivalent. The uncertainty in the recommended values is estimated to

be within ±15%.

TABLE 5.4. RCNIDDSPECIFIC HElOF X 7 CrNiAI 17 7 STAINLESS STEE.L

[Temperature, T. 11 Specific Heat. c~ I kg 1 1 1 ]1

T o

293 450
300 454
350 473
400 489
S00 517

600 537
700 554
800 569
900 580

1000 592

1100 604
1200 615
1300 627
1400 639

.41500 650

*REERENCE

* 1. Touloukian, 1.5. and Ho. C.!. (Editors), Properties of Stainless Steels.,

Vol. IV-1 of MeGray-Hill/CINDAS Data Series on Material Proverties, McGraw-

Hill Book Co., New York, 141. in preparation.
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5.5. X 8 Cr 17 STAINLESS STEEL (DIN 1.40161

The nominal composition of X 8 Cr 17 stainless steel is 15.5-17.5% Cr,

j0.10b C, k1.0% vs, jl.0% Si. 0.045% P. 0.03% S, and balance Fo. There are no

experimental data sets available for the specific heat of this steel. The

recommended values for the specific heat are based on those recommended for

AISI 430 stainless steel [11] which is its composition equivalent. The unoer-

tainty in the recommended values is estimated to be within ±5%.

TABLE 5.5. RECOMiENDED SPECIFIC HEAT OF X 8 Cr 17 STAINLESS STEEL

-1 -1
[Temperature, T, K; Specific Heat, c, Y kg K I

T cp T cp

100 212 900 921
150 322 950 1088
200 384 1000 880

250 428 1050 758
273 440 1100 706

293 451 1200 665
300 455 1300 665
350 497 1400 682
400 497 1500 710
450 517

S00 538
600 585
700 644
800 730
850 802

1. Touloukian, Y.S. and Roo C.Y. (Editors), Proyetties of Stainless Stools,

". Vol. IV-1 of fGraw-gill/CINDAS Data Series on Material Pgooerties, McGraw-

Hill Book Co., Now York, NY, in preparation.

.4• .



36

1200

1100o

100

* - 900Estimated based on values
f or AISI 430

800 .

'A 700

P, 600

U
04500

U3 400

300 - Recommended

200

100

0 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

TEMPERATURE, K

FIGURE 5.5. SPECIFIC HEA OF X 8 Cr 17 STAINLESS STEEL.



37

5.6. X 8 CrNiMoBNb 16 16 STAINLESS STEWEL CATS 2) [DIN 1.49861

The nominal composition of X 8 CrNi~oBNb 16 16 stainless stool is 15.5-

17.0% Cr, 15.5-17.5% Ni, 0.05-0.10% B, 0.04-0.10% C, jj.5% Mu. 1.6-2% No. 0.30-

0.60% Si, )l0ZCI CNb+T&). 0.045% P, 0.03% S, and balance Fe. The values for

the Specific heat Of this steel are taken from the data of Preisendanz et al.

* Ci. The values from the lopp-Neumaan mixing rule are up to 7% higher below

* 8$00 K and above that, the values are slightly lower from those from Ref. []

* TABLE 5.6. RCMNEDSPECIFIC KEAT OF I 8 CrNi~oBNb 16 16 STAINLESS STEEL

(Temperature. T. Kj Specific Beat# a~ I kg I1

T a~ T

293 456 1000 585
300 457 1050 588
350 460 1100 591
400 464 1150 593
450 469 1200 595

S00 476 1250 596
550 484 1300 596
600 494
650 505
700 519

750 536
8o0 554
850 565
900 574

1. Preisendanx. B., Spyra. W., and Schueler, P., DEW-Tech. Der.. 2(2). 293-

300, 1969.
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5.7. 1 8 CrNiJoNb 16 16 STAINLESS STEEL (ATS 15) [DIN 1.49811 -"

The nominal composition of 1 8 CrNitoNb 16 16 stainless steel is 15.5-

17.5% Cr, 15.5-17.5% Ni, 0.04-0.101 C. J1.% Mna, 1.6-2% Mo. 0.30-0.60% Si.

lOxC% Nb, 0.045% P, 0.030% S. and balance Fe. Fink et al. [1] and Preisendanz

et al. [21 have reported data for the specific heat of X 8 CrNi/oNb 16 16

stainless steel. The recommended values for the specific heat of this steel

are based on the recommended values for AISI 347 stainless steel [31, whose

composition is somewhat near that of this German steel. The values calculated

from the Kopp-Neumann mixing rule are about 7% lower than the recommended val-

ues. The ucertainty in the recommended values is estimated to be within +7%.

TABLE 5.7. RECONNENDED SPECIFIC HEAT OF X 8 CrNiMoNb 16 16 STAINLESS STEEL

[Temperature, T, K Specific Beat, a , I kg 1 - 1 ]

T ep

293 462
300 464
350 479
400 492
450 503

500 513
600 S32
700 549
800 568
900 588

1000 608
1100 629

1. Fink, K., Richter, F., Lotter, U.. and Schrecke, K., Thyssenforschung,

2(2). 65-80. 1970.

2. Preisendaz, H.., Spyra, W., and Schneler, P., DEW-Teoch. Bet., 2(2). 293-

300, 1969.

3. Touloukian, Y.S. and Ho, C.!. (Editors), Properties of Stainless Steels,

Vol. IV-1 of MoGraw-Hill/CINDAS Data Series on Material Prooerties, McGraw-

Hill Book Co., New York, NY, in preparation. j
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5.8. X 8 CrNiNoVNb 16 13 STAINLESS STEM, [DIN 1.4988]

The nominal composition of X 8 CrNiMoVNb 16 13 stainless steel is 15.5-

17.5% Cr, 12.5-14.5% Ni, 0.04-0.i0% C. 0.30-0.6% Si. 11.5% ha. 1.1-1.5% No,

0.6-0.85% V. lOxC% (Nb+Ta), 0.045% P, 0.03% S, and balance Fe. The recomn-

mended values for the specific heat of this stainless steel are based on the

data of Fink et al. [1]. The values calculated from the ropp-Neumana mixing

rule are about 7% lower than the recommended values. The uncertainty in the

recommended values is estimated to be within +7%.

TABLE 5.8. i)CONENDED SPECIFIC HEAT OF 1 8 CrNi/oVNb 16 13 STAINLESS STIEL

[Temperature, T, K; Specific Heat, c 3 kg-K 1 ]

T Cp

T o

293 482
300 488
350 506
400 519
500 538

600 558
700 576
800 595
900 614

1000 631

1100 647

' REFERENCE

1. Fink, K., Richter, F., Lotter, U., snd Schrecke, K., Thyssenforschung,

1(2), 65-80, 1970.

-4
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5.9. X 8 CrNiNb 16 13 STAINLESS STEEL [DIN 1.4961]

The nominal composition of X 8 CrNiNb 16 13 stainless steel is 15.0-17.0%
0

Cr, 12.0-14.0% Ni, 0.04-0.10% C, J1.5% Mn, j.1OxC% Nb. 0.30-0.60% Si, 0.045% P,

0.03% S, and balance Fe. There are two data sets available for the specific

- heat of this steel covering the temperature range 500-1300 K [1]. The recoir-

mended values for the specific heat are based on those recommended for AISI 347

stainless steel 13], whose composition is somewhat near that of this German

steel. The data from Ref. [1] are about 10% lower than the recommended values.

The data from Ref. [2] are about 6% higher than the recommended values. The

uncertainty in the recommended values is estimated to be within ±10%.

TABLE 5.9. RECOMMENDED SPECIFIC HEAT OF 1 8 CrNiNb 16 13 STAINLESS STEEL

[Temperature, T. Ki Specific Heat, a p, Y k$

T T C

293 462 1000 608
300 464 1100 629
350 479 1200 650
400 492 1300 672
450 503 1400 694

500 513 1500 718
600 532
700 549
800 568
900 588

REERENCES

1. Preisendanz, H., Spyra, W., and Schueler, P., DEW-Tech. Ber., 9(2). 293-

300, 1969.

2. Fink, K., Richter, F., Lotter, U., and Schrocke, K., Thyssenforschung,

1(2), 65-80, 1970.

3. Touloukian, Y.S. and Ho, C.Y. (Editors), Prooerties of Stainless Steels,

Vol. IV-1 of MoGraw-Hill/CINDAS Data Series on Material Proverties, McGraw-

Hill Book Co., New York, NY, in preparation.
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5.10. X 10 CrAl 13 STAINLESS STEEL [DIN 1.4724]

The nominal composition of X 10 CrAI 13 stainless steel is 12.0-14.0% Cr,

0.70-1.21 Al. S0.12% C. J1.0% Na. 0.07-0.12% Si, 0.045% P. 0.030% S. and

balance Ve. There are no experimental data available for the specific heat of

this steel. The recommended values for the specific heat are based on those

recommended for AISI 405 stainless steel E1], which is its composition equiva-

lent. The uncertainty ia the recommended values is estimated to be within t5%.

TABLE 5.10. 3ZCO.NDU} SPECIFIC HEAT OF X 10 CrAl 13 STAINLESS STEEL

[Temperature, T. K; Specific Heat, ca 3 kg XK-

T p Tp

100 210 950 929
150 319 1000 1210
200 380 1010 957
250 417 1020 879
273 434 1030 826

293 446 1050 760
300 449 1070 745
350 472 1100 781

.7 400 492 1120 833
450 512 1150 965

500 533 1160 671
600 577 1180 641
700 636 1200 635
800 708 1300 646
900 818 1400 665

1. Touloukian. Y.S. and Ho, C.Y. (Editors), Prooerties of Stainless Stools,

Vol. IV-1 of MaGraw-Hill/CINDIS Data Series on Material Properties, McGraw-

Hill Book Co., New York, MY, in preparation.
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5.11. X 10 CrNiNb 18 9 STAINLESS STEEL [DIN 1.4550]

The nominal composition of X 10 CrNiNb 18 9 stainless steel is 17.0-19.0%

Cr. 9.0-11.5% Ni, SO.12% C. J2.0% Mn, J1.0% S, j8xC Nb, 0.045% P. 0.030% S,

and balance Fe. There are no experimental data sets available for the specific

heat of this steel. The recommended values for the specific heat are based on

* those recommended for AISI 347 stainless steel [1], which is its composition

equivalent. The uncertainty in the recommended values is estimated to be with-

in ±5%.

TABLE 5.11. RECONNENDED SPECIFIC HEAT OF X 10 CrNiNb 18 9 STAINLESS STEEL

(Temperatures T. 1; Specific Heat, c I kg-K 1 ]
p

T Cp T cp

293 462 1000 608
300 464 1100 629
350 479 1200 650
400 492 1300 672
450 503 1400 694

500 513 1500 718
600 532
700 549
800 568
900 588

R FERENCE

1. Touloukian, Y.S. and Ho. C.Y. (Editors), Proverties of Stainless Steels,

Vol. IV-1 of McGraw-Hill/CINDAS Data Series on Material Prooerties, McGraw-

Hill Book Co., New York, NY, in preparation.
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5.12. 1 10 CrNiTi 18 9 STAINLESS STEEL [DIN 1.4541]

The nominal composition of X 10 CrNiTi 18 9 stainless steel is 17.0-19.0%

Cr, 9.0-11.5% Ni. J0.10% C. j2.0% Mn. .I.0% Si, 0.04S% P. 0.030% S. SzC% Ti,

and balance Fe. There are no experimental data sets available for the specific

heat of this steel. The recommended values for the specific heat are based on

those recommended for AISI 321 stainless steel [1], which is its composition

equivalent. The uncertainty in the recommended values is estimated to be with-
in ±+ .

TABLE 5.12. RECOIOWUDED SPECIFIC BEAT O X 10 CrNiTi 18 9 STAINLESS STEEL

[Temperature, T. Ks Specific Heat. ap, I kg K I

T op T op

2 1.01 293 448

3 1.51 300 452
4 2.04 350 476
7 3.70 400 495

10 5.40 450 511

15 9.87 S0 525
20 11.8 600 547
25 16.2 700 563
30 24.5 800 574
40 48.0 900 586

so 79.0 1000 601
60 120 1100 617
70 160 1200 633
80 195 1300 651
90 230 1400 669

100 258
150 344
200 389
250 424
273 437

EFERNCE

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Prooerties of Stainless Stools,

Vol. IV-1 of egcGraw-Hill/CINDAS Data Series on Material Prooerties, McGraw-

Bill Book Co., New York, NY. in preparation.
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5.13. X 12 CrCoNi 21 20 STAINLESS STEEL (ATS 105) [DIN 1.4971]

The nominal composition of X 12 CrCoNi 21 20 stainless steel is 20.0-22.5%

Cr. 19.0-21.0% Ni. 0.08-0.16% C, 18.5-21.0% Co, J2.0% N, J1.0% Si. 2.5-3.5%

Not 0.10-0.20% N, 0.75-1.25% Nb, 2.0-3.0% W, 0.045% P, 0.030% S, and balance

Fe. The recommended values for the specific heat Of this steel are taken from

the data of Preisendanz et al. [1]. The values calculated from the Kopp-

Neumann sixing rule are up to 6% higher below 800 K and above that, the values

are 4% lower than those from Ref. [1]. The uncertainty in the reocommended val-

us* is estimated to be within ±4%.

TABLE 5.13. RECOMMENDED SPECIFIC RAT OF I 12 CrCoNi 21 20 STAINLESS STEEL

[Temperature. T, Ks Specific Heat. a~ I kg K1

pm

T Op T op

293 438 1000 584
300 439 1050 588
350 442 1100 591
400 445 1150 592 S
450 449 1200 593

500 454 1250 594
550 459 1300 594
600 466
650 475
700 489

750 510
800 539
850 560
900 572
950 579

IMFERENCS

1. Preisendanz, B., Spyra, W., and Schueler. P.. DEW-Teoh. Ber.. .(2). 293-

300, 1969.

.................. .
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5.14. X 12 CrieS 17 STAINLESS STEW.L (DIN 1.41041

The nominal composition of X 12 CrioS 17 stainless stool is 15.S-17.5% Cr.

0.10-0.17% C. J1.5% Ma. J1.0% Si. 0.20-0.30% Mo. 0.045% P. 0.15-0.35% S. and

balance Fe. Thor. are no experimental data sets available for the specific

heat of this steel. The recommended values for the specific heat of this steel

are based on those recommended for AISI 430 stainless steel E1l, which is its

composition equivalent. The uncertainty in the recommended values is estimated

to be within ±5%.

TABL 5.14. ECNWDDSPECIFIC BEAT 0F X 12 CrioS 17 STAINLESS STEEL

[Temperature. T. K; Specific Beat. a~ X kg X -1

T op T op

100 212 900 921
150 322 950 1088

A200 384 1000 880
250 428 1050 758
273 440 1100 706

293 451 1200 665
300 455 1300 665
350 497 1400 682
400 497 1500 710

*450 517

500 38
600 585
700 644
800 730
850 802

1. Touloukian, 1.5. and No, C.!. (Editors). Proverties of Stainless Stoels.

Vol. IV-1 of MGrau-Rill/CIDA Data Series on Material Provertios. McGraw-

Rill Book Co., New York, NY. in preparation.
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5.15. I 12 CrNi 18 8 STAINLESS STEEL (DIN 1.43001

The nominal composition of X 12 CrNi 18 8 stainless steel is 17.0-19.0%

Cr. 8.0-10.0% Ni. <0.12% C, J2.0% Ma, J1.0% Si. 0.045% P. 0.030% S. and balance

Fe. There are no experimental data sets available for the specific heat of

this steel. The recomended values are based on those recommended for AISI 302

stainless steel 1], which is its ocmposition equivalent. The uncertainty in

the recommended values is estimated to be within ±7 .

TABLE 5.15. RECOMNENDID SPECIFIC 5hT OF X 12 CrNi 18 8 STAINLESS STEEL

[Temperature, T. 1; Specific Heat, o, X kg-1 -11

T op T Op

293 478 1000 609
300 481 1100 623
350 499 1200 637
400 515 1300 652
450 527 1400 667

500 538 1500 682
600 554
700 569
S00 581
900 595

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels,

Vol. XV-1 of McGrsw-EilI/CT DAS Data Series on Material Prooertios, McGraw-

Hill Book Co., Now York. NY, in preparation.
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5.16. 1 12 CrNiTi 18 9 STAINLESS STEEM [DIN 1.4878]

The nominal composition of X 12 CrNiTi 18 9 stainless steel is 17.0-19.0%

Cr, 9.0-11.5% Ni. JO.12% C. 12.0% Mn, J1.0% Si, 0.045% P. 0.030% S. j2xC% Ti,

and balance Fe. There are no experimental data sets available for the specific

hot of this steel. The recommended values for the specific host are based on

those recommended for AISI 321 stainless steel Ell, which is its composition

equivalent. The ucertainty in the recommended values is estimated to be with-

in +_s%.

TABLE 5.16. RCMNDDSPECIFIC HETOF 1 12 CrNiTi 18 9 STAINLESS STEEL

(Temperature. T. Ki Specific Heat, p, kg K-

T Cp T op

2 1.01 293 448
3 1.51 300 452
4 2.04 350 476
7 3.70 400 495
10 5.40 450 511

15 9.87 500 525
20 11.8 600 547
25 16.2 700 563
30 24.5 800 574
40 48.0 900 586

s0 79.0 1000 601
60 120 1100 617
70 160 1200 633
80 195 1300 651
90 230 1400 669

100 258
150 344
200 389
250 424
273 437

1. Touloukian, Y.S. and Ho, C.Y. (Editors). Prooerties of Stainless Steels.

Vol. IV-1 of MaGraw-Hill/CINDAS Data Series on Material Properties, McGraw-

Hill Book Co., New York, NY, in preparation.
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5.17. X 15 CrNiSi 20 12 STAINLESS STEEL [DIN 1.4828]

The nominal composition of X 15 CrNiSi 20 12 stainless steel is 19.0-21.0%

Cr, 11.0-13.0% Ni, S.0.20% C. J2.0% hA 1.5-2.5% Si. 0.035% P. 0.035% S, and

balance Fe. There are no experimental data sets available for the specific

heat of this steel. The recommended values for the specific heat are based on

those recommended for AISI 308 stainless steel [lb, which is its composition

equivalent. The uncertainty in the recommended values is estimated to be with-

in +5%.

TABLE 5.17. ECMNEDSPECIFIC HEl OF X 15 CrNiSi 20 12 STAINLESS STEEL

[Temperature. T. Kt Specific Heat. c I kg1 1

T op T

200 423 700 569
250 457 800 581
273 468 900 595
293 478 1000 609
300 481 1100 623

350 499 1200 637
400 515 1300 652
450 527 1400 667
500 538 1500 682
600 554

1. Touloukian, Y.S. and No, C.!. (Editors), Properties of Stainless Steels.

Vol. IV-1 of McGraw-HBill/CINDAS Data Series on Material Proverties. McGraw-

Hill Book Co., New York, NY, In preparation.
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5.18. 1 15 CrNiSi 25 20 STAINLESS STEEL [DIN 1.48411

The nominal oomposition of 1 15 CrNiSi 25 20 stainless steel is 24.0-26.0%

Cr° 19.0-21.0% Ni, JO.2% C, J2.0% Mn. 1.5-2.5% Si, 0.0451 P, 0.0301 S. and bal-

ance Fe. There arf, no experimental data sets available for the specific heat

of this steel. The recommended values for the specific heat are based on those

recommended for AISI 310 stainless steel [1], which is its composition equiva-

lent. The uncertainty in the recommended values is estimated to be within ±5%.

TABLE 5.18. EDCONND SPECIFIC HEAT OF 1 15 CrNiSi 25 20 STAINLESS STEEL

[Temperature. T. Ks Specific Beat, op, 3 ks-l1-1]

T a

293 469
300 471
350 482
400 493
450 503

500 513
600 532
700 549
800 568
900 588

1000 608
1100 629
1200 650
1300 672
1400 694

1. Touloukisn, Y.S. and Ho, C.Y. (Editors), Prooerties of Stainless Steels,
Vol. IV-1 of loGrsv-5 I/CTDAS Data Series on Material Properties, McGraw-

Hill Book Co., New York, NY, in preparation.
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5.19. X 20 CrioV 12 1 (XTS 50) (DIN 1.49221

The composition of X 20 CrfoV 12 1 stainless steel is 11.8% Cr, 1.07% Mo

0.80% Ni, 0.35% V, 0.19% C, 0.26% Si. 0.47% Mn, 0.014% P, 0.004% So and balance

FO. The recommended values for the specific hoat of this stainless steel are

based on the data of Fink ot &l. Ell. The data given by Fink ot al. Ell are

for specimens heated in air at 10509C for 30 minutes and then for two hours at

760oC. The values calculated from the Kopp-Neumazz mixing rule agree fairly

well below 500 K. The specific host values recommended for AISI 420 stainless

stool are in good agreement with the values listed below for 1 20 Cr~oV 12 1

stainless stool. The uncertainty in those values is about ±t3.

TABLE 5.19. RECOMNENDED SPECIFIC HEAT OF X 20 CrJoV 12 1 STAINLESS STEEL

-1 -1(Temperature, To KI Specific Heat, c p I kg X

T a

293 446
300 449 -"

3SO 472
400 492
450 512

500 533
600 577
700 636
800 708
900 818

1. Fink, K., Richter, F., Lotter, U., and Schrooke K., Thyssenforsohung,

1(2). 65-80, 1970.

4J
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5.20. X 40 CrNiCoNb 17 13 STAINLESS STEEL (ATS 101)

The average composition of 1 40 CrNiCoNb 17 13 stainless steel is 16.80%

* Cr, 0.42% C. 0.98% Si. 0.97% M.n, 0.013% P, 0.006% S. 10.33% Co. 0.07% Cu, 2.14%

* 1, 0.021% N, 3.12% (Nb+Ta), 13.19% Ni, 2.56% W, and balance Fe. The recom-

mended values for the specific heat of this steel are taken from the data of

* Preisendans et &1. [1]. The values from the Kopp-Neumanu mixing rule, in gen-

* eral. are up to 9% higher than those recommended for this stainless steel. The

uncertainty in the recomended values is estimated to be about :t10%.

TABLE 5.20. ECNNEDSPECIFIC NEAT OF X 40 CrNiCoNb 17 13 STAINLESS STEEL

ETemperature, T, K; Specific Hest. op 3 kg 1 KX I

T cp T cp

293 443 1000 580
*300 444 1050 583

350 447 1100 586
400 453 1150 588
450 460 1200 590

500 468 1250 591
550 479 1300 592
600 492
650 508
700 528

750 544

900 570
950 575

* REFERENCE

* 1. Preisondazz, R., Spyra, W., and Schueler. P.. DEW-Tech. Ber., 9_(2). 293-

300, 1969.



620 uuuu uu

600

580

560

M540

40

-9 5 2 0

500

S480
CA

* (ASymbol Ref.

* 460 - [1

Recomeuded

440

420

400 1 1 1 1 1 1 1
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

TOVPERATIJRE, K

FIGURE 5.20. SPECIFIC SEAT OF X 40 CrNiCoNb 17 13 STAINLESS STEEL.



67

6. YAPANESE STAINLESS STEELS

6.1. DSE STAINLESS STEEL

The nmimal composition of DSE stainless steel is 11.95% Cr, 6.95% ,-

4.85% Co, 0.25% C, 0.45% Si. 0.43% Ma, 0.008% P. 0.019% S. 0.48% V. and balance

Fe. The reoommended values for the specific heat of this steel are based on

the data of Nishimura [1). The values below 800 K calculated from the Kopp-

- Neuman mazing rule are about 8% lower than the recommended values. The

uncertaisty in the recommended values is estimated to be within +81 below 800 K

and slightly higher above that.

TABLE 6.1. 3BOlENDED SPECIFIC EAT OF DSE STAINLESS STEEL

[Temperature. T. Ki Specific Heat, o p I kgK - K

T oa

575 544
600 546
650 552.
700 562
750 582

800 610
850 660

900 736
950 865
975 948

-. 4i

1. Nishnura T., Tetsu To Iagaze. 11(10), 1449-57, 1964.
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6.2. DSF STAINLESS STEEL

The composition of DSF stainless steel is 11.98% Cr, 9.20% Co. 7.75% V,

0.261 C, 0.43% Si, 0.43% hn. 0.008% P, 0.018% S. 0.43% V. and balsane Fe. The

recommended values for the specific heat of this steel in annealed condition

are based on the data of Nishimura [1]. The values below 800 K caloulated from

the Kopp-Neumann mixing rule are about 9% lower than the reoumended values.

The uncertainty in the recommended values is estimated to be within 10% below

800 K and slightly higher above that.

TABLE 6.2. ECONMHNDU SPECIFIC HEAT OF DSF STAINLESS STEEL

[Temperature, T, K; Specific Heat, ap, 3 kg-K 1 ]

T op

575 502
600 508
650 519
700 532
750 552

800 581
850 622
900 682
950 765
975 820

1. Nishimura, T., Tetsu To Eagane, 1(10), 1449-57, 1964.

AR
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6.3. S5S 304 STAINLESS STEEL

The nomi ual composition of SUB 304 stainless stel is 18.0-20.0% Cr. 8.0-

11.0% Ni, 0.08% C, 2.0% M, 1.0% Si, 0.04% P, 0.03% S. and balance Fe. There

are no ezperimental data sets available for the specific heat of this steel.

The recoeded values for the specific heat are based on those recommended for

its equivalent, AISI 304 stainless steel [1]. The uncertainty in the

reommended values is estimated to be within 5%.

TABLE 6.3. iRCONINDE) SPECIFIC HRAT OF SUS 304 STAINLESS STEEL

(Temperatur. T, Ks Specific Heat, p, 3 kg- -1 ]

T op T Op

100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668

293 478 1500 686
300 481 1600 704
350 499
400 515
450 527

500 538
600 554
700 569
800 581
900 595

RESKNC

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Prozerties of Stainless Steels,

Vol. ]V-1 of NoGra,-Hill/CIUAS Data Series on Material Prooerties, McGraw-

Hill Book Co., New York, NY, in preparation.
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7. POLISH STAINLESS STEELS

7.1. LB17N8 STAINL-ES STEE

The composition of LH17N8 stainless steel is 16.7% Cr, 7.60% Ni, 0.45% Si,

0.31% ha, 0.11% C, 0.024% S. 0.020% P. and balance Fe. There are no oxperi-

mental data sets available for the specifio heat of this stool. The recon-

mended values are based on those recommended for AISI 301 [1]. The composition

of LE17N8 stainless stool is somewhat similar to that of AISI 301. The uner-

tainty in the recommended values is estimated to be within +5.

TABLE 7.1. EED SPECIFIC HEAT OF L117N8 STAINLESS STEEL

[Temperature. T. r; Specific Beat. a X kg-X 1 ]

T op T op

25 20.8 300 481
30 30.9 350 499
35 42.8 400 515
40 55.9 450 527
50 91.0 500 538

60 132 600 554
70 172 700 569
80 208 800 581
90 240 900 595

100 268 1000 609

150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668
293 478 1500 686

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels,

Vol. IV-1 of MeGraw-Bill/CINDAS Data Series on Material ProDerties, McGraw-

Hill Book Co., Nov York, NY, in preparation.
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--.. 7.2. 1H18N9 STAINLESS STEEL

The composition of 1218N9 stainless steel is 18.96% Cr, 8.36% Ni, 0.12% C,

1.12% Ma, 0.83% Si. 0.0301 P. 0.023% S. and balance Fe. There is only one data

set available for the specific heat of this steel covering the temperature

range 2-14 K [I]. The recommended values are based on Ref. El] and also on the

values recommended for its equivalent, AISI 304 stainless steel (2]. The eleo-

tronic specific heat coefficient is 0.467 3 kg-t1 - 2 . The uncertainty in the

recommended values is estimated to be within +S%.

TABLE 7.2. RECOIMENDED SPECIFIC HEAT OF 1918N9 STAINLESS STEEL

[Temperature, T, Ki Specific Heat. Ca I kg-l 1 ]

T 0 p T cp

1 0.467 293 478
4 1.89 300 481

7 3.38 400 515
10 5.04 S00 538
15 8.13 600 554

20 13.1 700 569
25 20.8 800 581
30 30.9 900 595
35 42.8 1000 609
40 55.9 1100 623

so 91.0 1200 637
60 132 1300 652
70 172 1400 668
80 208
90 240

100 268
150 370
200 423
250 457
273 468

1. Maszr, T. and Zaoharko, T.W., Acts Phys. Pol., 3.(4) 657-63, 1968.

2. Touloukian, Y.S. and Ho, C.Y. (Editors), Pronerties of Stainless Steels.

Vol. IV-1 of MoGraw-Hill/CXNDAS Data Series on Material Properties, McGraw-

Hill Book Co., New York, NY. in preparation.

. - . .-. . -.. . . . .. - -•- S . -.
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8 ROMANIAN STAINLESS STEELS

8.1. 7TC170 STAINLESS STEEL

The composition of 7TC170 stainless steel is 18.0% Cr. 0.8% Si, 0.81 Ti,

0.7% hn. and balance Fe. There are no experimental data sets available for the

specific heat of this steel. The reoomuded values for the specific heat are

based on those recommended for AISI 430 stainless steel E1]. The composition

of 7TC170 stainless steel is somewhat similar to that of AISI 430. The uncer-

tainty in the recommended values is estimated to be within ±5%.

TABLE 8.1. RECON ED SPECIFIC HEAT OF 7TC170 STAINLESS STEEL

-1 -1[Temperature, T, K; Specific Heat, p, a kg Kg I

T 09 T 0p

100 212 900 921
150 322 950 1088
200 384 1000 880
250 428 1050 758
273 440 1100 706

293 451 1200 665
300 455 1300 665
350 497 1400 682
400 497 1500 710
450 517

500 538
600 585
700 644
800 730
850 802

9FER VECE

1. Touloukian. !.S. and Ho. C.Y. (Editors), Properties of Stainless Steels.

Vol. rV-I of KGraw-Hill/CINDAS Data Series on Material Proverties, MoGraw-

Hill Book Co., New York, NY, in preparation.

'IM
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9. SWEDISH STAINESS STEEL.S

9.1. 31 12BV STAINLESS STEEL6

The comnposition of 31 12EV stainless steel is 18.5% Cc. 11.0% Ni, 0.030%

C- 0.02% P- 0.015% S. and balance Pa. There are nO experimental data sets

available for the specific heat of this steel. The recommended values for the

$Pacific heat are based on those recommended for AISI 304 stainless steel Ell.

* The composition of 31 12RV stainless steel is very clos, to that of AISI 304.

The uncertainty in the recommended values is estimated to be within ±5%.

TABLE 9.1.*RCIDEDI SPECIFIC OF~ 0 31 12EV STAINLES STEEL

(Temperature, T, Is Specific Heat, cs, X kg lK l

T cp Ta

100 26S 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 651
273 468 1400 668

293 478 1500 686
300 481
350 499
400 515
450 527

S00 538
600 554
700 569
800 581
900 595

1. Touloukian, Y.S, and No. C.!. (Editors). Proverties of Stainless Steels,

* Vol. IV-1 of MoGrav-BilICINDAS Data Series on Material Proverties. McGraw-

Hill Book Co.. New York, NY. in, preparation.

7.. ~ . . . .
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9.2. SANICRO 30 STAINLESS STEEL

The nominal composition of Sanicro 30 stainless steel is 21.8-22.0% Cr,

33.9-34.3% Ni, 0.013-0.021% C. 0.48-0.56% Si, 0.56-0.61% h.° 0.007-0.0101 P.

0.003% 5, 0.49-0.58% Ti, 0.01% Cu, 0.28% Al, and balance Fe. The recommended

values for the specific heat of this stool are based on the data of Taylor

(TPRL) reported by Price E1]. The data of Peggs also reported by Price E1] are

lover than the recommended values. The uncertainty in the recommended values

is estimated to be within ±3%.

TABLKE 9.2. RECOMMNDED SPECIFIC HAT OF SANICRO 30 STAINLESS STEEL

-1 -1(Temperature, T, K; Specific Heat, cp, kg K -

T op

293 452

300 458350 491

400 507
450 513

S00 515
$50 519
600 522
650 531
700 549

800 590

REFEMENCE

1. Price, E.G., Atomic Energy of Canada, Ltd. Rept. TSVI-344, 45 pp., 1976.

L J
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